The goal of this study was to explore (a) the attitudes and behavior of members of the Special Care Dentistry Association (SCDA) who self-identified as treating patients with Autism Spectrum Disorders (ASD) and (b) the relationship between their professional attitudes and behaviors concerning these patients.
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patients' frustration resulting from this inability might result in their display of inappropriate or challenging behavior.
Concerning the patients' problems with social interactions, dental providers might notice that persons with ASD might not engage in eye contact or other forms of interactions and potentially have difficulties relating to other people. 11, [13] [14] [15] 29 In a dental office, this characteristic may cause frustration for the provider, as the patient with ASD may not look at them or respond when the provider is giving them necessary instructions. The patients' higher level of anxiety 8, 10, 13, 14 could also contribute to challenges providers encounter when treating these patients. Given the tendency of these patients to display repetitive behavior or be restricted in their behavior, and to have an aversion to change, a visit to a dental office can be challenging. Such a visit is not a normal part of the daily routine of patients with ASD and therefore might elicit negative behaviors from these patients. In addition, patients with ASD sometimes have heightened sensory perceptions to smells, sounds, or tastes. 2, 8, 27, 30 Dental procedures can therefore be quite challenging for these patients because they introduce these patients to an array of new sounds, smells, and tastes that may overwhelm patients with ASD and tax their abilities to cope with the demands of the dental visit. 10, 14, 31 Given these unique characteristics of patients with ASD and the resulting challenges for dental care providers, it might be useful to understand how providers who provide care for patients with ASD cope with these challenges.
This study collected data from members of the Special Care Dentistry Association (SCDA) who self-identified as providing care for patients with ASD and asked them to describe their professional attitudes, behavior, and experiences when providing care for these patients.
It was interesting to analyze which challenges these providers encountered and which specific behavior management strategies they used in response. An analysis of whether these challenges and behaviors fall into the three categories of ASD specific problems might help to gain a better understanding of these issues. For example, practices related to overcoming communication challenges with patients with ASD could be the use of visual aids 7, 10, 32 and behavior shaping with rewards 10, 14 ; practices related to overcoming social relations problems could be to rely on the social support system of these patients by-for example-communicating with their parents before a dental appointment 7, 10, 27 or having parents accompany their children into the dental operatory; 10, 27, 33 aversion to change and new stimuli could potentially be countered by offering familiarization visits, 7, 8, 10, 15, 27, 29, 34, 35 bringing a transitional object such as a child' s favorite video or music CD to the appointment, 8, 10 or using the tell-showdo technique. 8, 14, 29, 31 Gaining a better understanding of the professional attitudes and behavior of dental care providers who treat patients with ASD might provide other providers with a better understanding of the behavior management techniques that can be useful in these interactions.
In addition to analyzing the respondents' attitudes and professional behaviors separately, it is also interesting to explore the relationships between the providers' attitudes and behavior. Psychological research such as the studies by Ajzen and Fishbein 36, 37 showed that attitudes can be excellent predictors of behavior. Their theory stated that attitudes and norms in a situation, along with the motivation to comply with those norms, govern behavioral intentions. Behavioral intentions then predict the actual behavior in a given situation. It could therefore be expected that the more positive providers' attitudes are towards patients with ASD, the more likely they would be to provide care for these patients-which in turn could result in an increased expertise in this area.
In summary, the objectives of this research were to explore the professional attitudes and general and specific behaviors of members of the SCDA who self-identified as treating patients with ASD, and also the relationship between these professional attitudes and their behavior when treating patients with ASD.
Methods
This study was approved by the Institutional Review Board (IRB) for the Health Sciences at the University of Michigan (#HUM00025463).
Participants
An email was sent by the Special Care Dentistry Association (SCDA) administration to all SCDA members informing them about the study and asking those members who treat patients with ASD to respond to a web-based survey. A total of 75 SCDA members responded. However, because only a subgroup of the 789 SCDA members provided care for patients with ASD and were therefore eligible to respond to the survey, it was difficult to determine the correct response rate. Approximately equal numbers of male (49%) and female (51%) respondents answered. They ranged in age from 28 years to 85 years (mean age ϭ 49 years).
Procedure
Data were collected with a web-based survey that was posted by the SCDA on the SCDA website. Three recruitment emails were sent by the SCDA list serve administrator to the 789 SCDA members. The email asked the members to respond to the survey if they had professional experiences concerning patients with ASD which of course limited the number of providers who were eligible to respond. A total of 75 members self-identified and responded to the anonymous web-based survey by accessing it through a link in the recruitment emails.
Materials
The survey assessed the respondents' background and practice characteristics as well as professional attitudes and behavior concerning providing care for patients with ASD. The questions concerning the respondents' attitudes and specific behavior management techniques when treating patients with ASD were a revised set of questions that had
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been pretested and then used in an earlier study with general and pediatric dentists. 39 These questions were developed by matching the behavior management strategies used with all pediatric patients with the three sets of challenges dentists have when treating patients with ASD. An analysis of this match resulted in identifying which specific techniques would be useful to counter each of the three challenges. In addition, the survey asked the respondents to describe the biggest challenges they faced when providing dental care for these patients, and to share their best practices with other dental care providers who wished to treat patients with ASD.
Statistical analyses
The data were analyzed with SPSS (Version 17.0). 38 Descriptive statistics such as frequencies, percentages and means were provided to give an overview of the findings. Pearson correlation coefficients were computed to analyze the relationships between the professional attitudes and general and specific professional behaviors concerning patients with ASD. A p value of Յ.05 was considered statistically significant.
Results
The first step in the analyses was to describe the background of the respondents (see Table 1 for an overview). As mentioned briefly, 49% of the respondents were male and 51% female. Their average age was 49 years and they ranged in age from 28 years to 85 years (SD: 10.88). The majority of the respondents were European American (84%), while 10% were Asian American, and 4% African American. Most of the respondents had a dental degree (83%), while 17% had a dental hygiene degree. In addition, 27% of the respondents reported that they had completed a GPR, 7% had completed an AEGD, and 35% had specialty training. The respondents had practiced an average of 23 years (range: 1-61 years; SD ϭ 11.1). While most respondents' practices were either in a large city (39%) or moderate-sized city (31%), 20% practiced in the suburbs, only 5% in a rural area, and 5% in a small town. Only 16% of the respondents reported having a solo practice, 12% practiced in a partnership or group practice, and 3% had an associateship. However, 20% of the providers had an academic appointment and 36% were salaried employees, either in an HMO (3%), a hospital setting (12%), or in another setting (21%). The majority of the respondents' time was spent in an office practice (on average: 47%), in a 
P A T I E N T S W I T H A S D
hospital (25%), or in a dental school (18%). Additionally, 4% of their time was spent in an HMO or other prepaid clinic, 5% in an outreach situation, such as in a nursing home or a group home, and 4% in administration. The respondents worked an average of 39 hours per week, but the responses ranged from 16 hours to 65 hours per week (SD: 9.95). The majority of their patients were from lower socioeconomic backgrounds (low SES: 53%; average SES: 31%; high SES 18%) and on average, 48% of their patients were covered by Medicaid (private pay: 21%; private insurance: 25%). Table 2 shows an overview of the attitudinal responses of the providers. The answers to the Likert type items were given on a scale from "1" ϭ "disagree strongly" to "5" ϭ "agree strongly." Nearly half of the respondents disagreed or disagreed strongly with the statement "My professional education prepared me well for treating patients with ASD" (48%) and only 37% agreed or strongly agreed with this statement. Despite these rather negative evaluations of how well their dental education had prepared them for treating patients with ASD, the majority of the respondents agreed or agreed strongly with the statements "I like to treat children with ASD" (57%) and "I like to treat adults with ASD" (57%), and indicated that their dental team members were comfortable (72%) and knowledgeable (58%) when treating patients with ASD. About a third of the providers disagreed/disagreed strongly with the statement "Patients with ASD are often unable to tolerate dental treatment" (34%), while another third responded neutrally to this statement (31%) and the last third agreed/strongly agreed with this statement (35%). A majority (72%) of the providers agreed or agreed strongly with the statement "Financial compensation for treating autistic patients is inadequate" and only 14% disagreed or disagreed strongly with this statement.
The dental care providers' professional behavior concerning the care for patients with autism consisted of analyzing the responses to four sets of questions. Table 3 shows an overview of the responses to these questions. The first set of questions was concerned with the specialists' general behavior, namely the number of patients with special needs, ASD, and other developmental disorders that they treated in an average week, and whether they treated patients on the whole autism disorder spectrum. The answers to these questions showed that these respondents treated on average 63 patients in a week of which 29 patients had special needs, 9 patients had an ASD, and 18 patients had other developmental disabilities. Most of the respondents (87%) treated patients from the whole autism spectrum.
The second and third question sets were concerned with behaviors specific to treating patients with ASD. The content of these questions was divided according to the three categories of ASD defining characteristics, which were communication challenges, social relations problems, and an aversion to change and new situations, and repetitive and restricted behaviors. The respondents indicated first if they provided certain accommodations for patients with ASD concerning these three groups of challenges in their office. Then they also responded to the questions about how often they used such techniques on a scale with "1" ϭ "never," "2" ϭ "sometimes," and "3" ϭ "often." To overcome communication challenges, 59% of the respondents reported using special visual aids for communication with patients with ASD and 92% used these visual aids sometimes or often. Most of the specialists responded that they used other techniques to overcome communication issues at least "sometimes" or "often." For example, 97% used behavior shaping with rewards, 97% used positive reinforcement with words, 97% used tell-show-do, and 97% used tell-showfeel sometimes or often.
In order to overcome social relations problems, 78% of the specialists gave the parents special instructions before the child' s treatment, and 91% allowed the parents to accompany their child into the operatory. Many of the dental care providers let the patients with ASD observe other children "sometimes" (48%) or "often" (40%) or they let them observe their parents (sometimes: 39% or often: 29%).
To overcome issues with aversion to change and new situations, 71% of the respondents offered familiarization visits before a first appointment for their patients with ASD, 80% offered special scheduling arrangements for these patients, and 52% had a special office setup to meet the needs of patients with ASD. However, the majority of these providers did not have a television set in the waiting room (63%) or in the operatory (71%), and 52% of the specialists did not allow the parents to bring a The answers were given on a scale from "1" = "disagree strongly" to "5" = "agree strongly".
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their child' s favorite video to the office. To overcome the patients' issues with aversion to change and new situations, these providers used desensitization efforts "sometimes" (28%) or "often" (67%). The respondents used an average of 6.34 different accommodations when providing care for patients with ASD (Range: from 0 to 10 different accommodations). In addition to asking questions about behavior related to the three sets of ASD specific challenges, a final set of questions asked the providers to indicate how often they used pharmacological behavior management strategies such as nitrous oxide inhalation, oral sedation and general anesthesia, and general non pharmacological behavior management techniques such as hand-over-mouth, and different types of restraints. Alternatively, few respondents used pharmacological behavior techniques (nitrous oxide: 37%; oral sedation: 30%; general anesthesia: 25%) to control behavior. However, 21% used nitrous oxide often, 17% used oral sedation often, and 27% used general anesthesia often when treating patients with ASD. Evaluation of the data showed that the majority of the providers (93%) never used the hand over mouth technique, and that only few providers used restraints often (Papoose board: 9%; having a parent restrain the child: 8%; having a dental assistant restrain a child: 3%). Finally, 51% of the respondents never referred patients with ASD to specialists, 42% sometimes referred these patients, and only 7% referred often to specialists.
The final set of analyses was concerned with the correlations between the respondents' professional attitudes and behavior concerning patients with ASD. Table 4 provides the findings concerning the relationships between the providers' directly related attitudes (as measured with statements such as "I like to treat children with ASD" and "I like to treat adults with ASD") and related professional behaviors such as the number of accommodations for patients with ASD and practices related to overcoming challenges these patients would potentially create. An evaluation of the findings show that the better the respondents felt prepared to treat patients with ASD, the more often they used specific behavior management techniques aimed at overcoming communication issues, such as behavior shaping with rewards (r ϭ .316; p ϭ .012) and positive reinforcement with words (r ϭ .261; p ϭ .037), and also aimed at overcoming aversion to change and problems with new situations such as desensitization efforts (r ϭ .339; p ϭ .006). In addition, the quality of their dental education was also significantly correlated with the frequency with which they used pharmacological techniques such as nitrous oxide (r ϭ .424; p Ͻ .001) and oral sedation (r ϭ .261; p ϭ .037).
The relationships between how much the providers liked to treat children and adults with ASD and their behavior was also explored. An evaluation of the data showed that the more the providers liked to treat children with ASD, the more patients under 16 years of age (r ϭ .251; p ϭ .047), the more patients with ASD (r ϭ .313; p ϭ .018), and the more patients with other developmental disabilities they treated in an average week (r ϭ .260; p ϭ .048). In addition, the more they liked to treat children with ASD, the more they used techniques aimed at overcoming the three sets of challenging characteristics by using more ASD specific accommodations overall (r ϭ .404; p Ͻ .001) as well as techniques aimed at overcoming communication challenges (such as tell -show -do: r ϭ .304; p ϭ .015; tell -show -feel: r ϭ .428; p Ͻ .001); techniques aimed at overcoming social interaction challenges (such as letting the patient observe other children: r ϭ .404; p ϭ .001; or their parent during their dental treatment: r ϭ .331; p ϭ .008); and overcoming aversion to change (such as desensitization efforts: r ϭ .289; p ϭ .021). However, there were no significant relationships between how much the respondents liked to treat adults with ASD and their behavior.
Two questions were concerned with how comfortable and knowledgeable the providers thought their staff members were with patients with ASD. The more the providers used specific techniques addressing challenges of patients with ASD such as tell -show -do (r ϭ .380; p ϭ .002) and tell -show -feel (r ϭ .382; p ϭ .002), and letting these patients observe their parent' s dental treatment (r ϭ .251; p ϭ .049), the more they reported that their staff was comfortable with these patients. The more accommodations the providers offered for patients with ASD (r ϭ .300; p ϭ .019), and the more often they used techniques aimed at overcoming challenges encountered with patients with ASD (such as using visual aids: r ϭ 262; p ϭ .040; tellshow -do: r ϭ .412; p ϭ .001; tellshow -feel: r ϭ .447; p Ͻ .001; and desensitization efforts: r ϭ .347; p ϭ .005), the more the providers felt that their staff was knowledgeable about treating patients with ASD.
Discussion
In this study, the respondents self identified as being providers of care for patients with ASD so it was possible to analyze their characteristics as well as which best practices they used.
An evaluation of these data showed clearly that providers who treat patients with ASD differed in their practice characteristics, their attitudes and their educational preparation from other general dentists. Further evaluation of the data showed that the SCDA respondents were less likely to be in traditional solo practices and were more likely to have a salaried position in which they provided care for higher percentages of patients on Medicaid or for patients from lower socioeconomic backgrounds. The fact that they were more likely to practice in large and moderate cities and less likely to work in small towns and rural areas should also be noted, because it explains why patients with ASD living in rural areas or small towns might have an even more difficult time when trying to access dental care services.
Another characteristic of these providers was that their attitudes towards providing care for children and adults with ASD were quite positive. A comparison of the responses of these SCDA Note: + = p < .10; * = p < = .05; ** = p < = .01; *** = p < = .001.
a Answers ranged from "1" = "disagree strongly" to "5" = "agree strongly". b Answers ranged from "1" = "never" to "3" = "often".
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members with a survey of general dentists in Michigan and a national survey of members of the American Academy of Pediatric Dentistry showed that the attitudes of the SCDA members seemed more positive than those of general or pediatric dentists. 39 However, it is also noteworthy that significantly more of these experienced SCDA members realized that the financial compensation for treating patients with ASD is inadequate compared to the numbers of general and pediatric dentists. This finding raises the question of whether the SCDA could take on an advocacy role concerning these issues. Finally, while the responses to the statement "My professional education prepared me well to treat patients with ASD" might not seem utterly positive (mean ϭ 2.86 on a 5 point scale with 1 ϭ disagree strongly), they were significantly more positive than the responses of the general dentists in Michigan (mean ϭ 1.53) or the pediatric dentists nation wide (mean ϭ 1.75). 39 This finding should alert dental and dental hygiene educators to the importance of developing curricula that provides clinical care for patients with special needs. 40, 41 Because respondents in this study had self-identified as providing care for patients with ASD, it was possible to analyze which best practices they used when treating their patients. These respondents did not only treat children with ASD in an average week, they also treated others with developmental disabilities and special needs and also used a significant number of accommodations when providing care for patients with ASD. The providers' responses were categorized according to the three groups of problems that are characteristic for patients with ASD, namely problems with communication, social interactions and aversion to change and preference for restricted and repetitive behavior. In this context it is mandatory to state that while patients with ASD have similar symptoms, they differ quite significantly in the severity, time of onset and exact nature of their symptoms 1,2,4,7-10 ; therefore, they cannot be treated similarly. The respondents in this study were very aware of the special accommodations they used to allow them to care for patients with ASD.
Finally, it is important to note that pharmacological behavior management strategies were used by quite a number of providers (see Table 3 for exact percentages). Comparative studies describing various pharmacological approaches by Asahi et al. 42 and by Pisalchaiyong et al., 43 as well as some older studies, 13, 29, 44 discuss various protocols in dentistry. Educating future dental care providers about these pharmacological techniques should contribute to the use of these drugs for their patients.
Our results suggest how more dental care providers could be motivated to provide care for these patients with ASD. In our study, we found significant relationships between the quality of dental education and the types of professional behaviors reported and that professional attitudes were clearly related to professional behavior. These findings should alert dental and dental hygiene educators to the importance of providing positive experiences for future dental care providers during their training, which should include treating patients with ASD and other special health care needs. Although these correlations suggested that only part of the variance was explained, it should be noted that the indicators of interest were of a psychological/behavioral nature. In the social sciences, correlations higher than the ones found here are relatively rare because psychological processes are usually determined by numerous factors, each of which only contributes partially to the phenomenon under investigation.
Finally, the study had several limitations. By asking SCDA members who treat patients with ASD to respond to this survey, it became unclear how to determine the response rate because not all SCDA members are necessarily providing care for patients with ASD. Nevertheless, the sample size of 75 respondents was relatively small and therefore only allowed a first exploration of these issues. More sophisticated statistical techniques such as modeling could not be used. In addition, by focusing on SCDA members, only a subgroup of dental care providers who have experiences with treating patients with ASD were surveyed. Additional information about best practices could potentially be gained from a survey of ADA members in general who provide this type of care.
Conclusions
SCDA members who self identified as providing care for patients with ASD were more likely to have salaried positions and less likely to own a solo practice compared to U.S. dental care providers in general. 45 In addition, they were less likely to practice in rural settings or small towns, making it potentially more difficult for patients with ASD in these locations to access dental care services.
The majority of the respondents had quite positive attitudes towards providing care for patients with ASD and considered their dental team members as knowledgeable and comfortable when treating these patients. A large majority indicated that the financial compensation for treating these patients was inadequate.
The data concerning the respondents' professional behavior supports the conclusion that they should be considered as "specialists" in regard to providing care for patients with ASD, because they not only treated a relatively large number of these patients in an average week, but they also used accommodations to cope with the characteristic challenges of these patients.
With the question as to what these results can contribute to reducing the access to care problems that patients with ASD face, two findings could be of interest. First, the positive relationship between the professional attitudes of the caregiver and their patients: Dental educators should reflect about how more clinical dental education could increase the comfort level-and thus potentially the attitudes-of future dental care providers which in turn might affect their willingness to treat patients with ASD. Second: Specific programs might contribute to educating future dental
Patients with ASD
P A T I E N T S W I T H A S D
care providers in a way that they have the tools to accommodate the needs of these patients-which also might affect their willingness to provide care for these underserved patients.
